Technology is progressing at an unprecedented rate. Driven by a healthy consumer appetite for all things digital, technology is becoming smaller, more mobile, more powerful, and is increasingly being equipped with sensors such as accelerometers and gyroscopes, cameras, high quality microphones, and amazingly vivid displays. Among the most popular of these technologies are smartphones and video game consoles. Parks Associates (2010) have estimated that, in 2014, smartphone users will have topped 1 billion worldwide. Sensor-based gaming consoles are also becoming more popular with 76 million Wii devices and over 600 million games sold to date (Nintendo 2010) . With their exceptional processing power, versatility, and features, these devices are starting to be used for medical applications. Some of the most popular applications on the Apple iTunes store include AirStrip, which allows remote critical care and cardiology monitoring, and ResolutionMD, a medical image visualiser for the iPhone.
The growing number of medical applications available raises important questions: does a smartphone running a medical application, or a Wii game used for rehabilitation purposes qualify as a medical device and, if so, does such a device require regulatory approval as would any conventional medical device? These questions become more complicated when an application not specifically designed as a medical application is used for therapeutic purposes. For example, the TiltMeter application for the iPhone presents as an ideal and extremely cost-effective inclinometer for a practising physiotherapist. However, if this application is used for diagnostic purposes, should its use be regulated as would a standard medical inclinometer? These questions may have significant implications for physiotherapy researchers and clinicians for developing, using, or even recommending applications and technologies for clients.
In Australia, the Therapeutic Goods Administration (TGA) is the regulatory body that assesses and monitors medicines and medical devices in the commercial market to ensure that they are safe, effective, and of a high quality (TGA 2010). All therapeutic goods must be entered on the Australian Register of Therapeutic Goods (ARTG) before they can be supplied in Australia. The TGA states that a medical device is any instrument, appliance, material, apparatus, article, or even an accessory to these items that is used on a human, has a therapeutic benefit, or is used to measure or monitor functions of the body. The definition of exactly what constitutes a medical device is complex and relates to the features, the intended use and the functions provided by the device and the risk that the device presents to the patient. It should also be clear that a device does not necessarily need to be a physical object but may be more abstract items such as software. Box 1 provides some further guidelines on what constitutes a medical device for the purposes of TGA registration. • Any device or software to be used on humans; AND • Any device or software that is diagnostic (eg, identify a disease or a characteristic of a disease); AND/OR • Any device or software that is therapeutic, meaning that it is used for the prevention, diagnosis, cure, or alleviation of a disease, ailment, defect, or injury, or it influences physiological processes, influences the susceptibility to a disease, or modifies or replaces the anatomy of a person; AND/OR • Any device or software that is presented in such a way that it could reasonably be used for therapeutic purposes; AND • Any device or software that is intended to be supplied in Australia or exported overseas.
Once it is determined that a device or software falls under the definition of a medical device, an application for the device to be included on the ARTG must be made by the sponsor of the device. The sponsor is either an individual or a company responsible for the importation of the device or its development in Australia, or the supply of medical devices in Australia, or the export of medical devices from Australia. The sponsor must be a resident of Australia or be an incorporated body in Australia and conducting business in Australia with the representative of the company residing in Australia. More information on the process of registering a device can be found at the TGA website.
Each device listed on the ARTG must be classified according to the level of risk associated with the device or application. Class 1 medical devices are low risk devices and include both sterile and measuring categories. Class 2 covers devices that present medium-low to medium-high risk, with Class 3 representing high risk devices such as the software in a cardiac pacemaker. Finally, active implantable medical devices carry the highest risk.
Under the TGA definition of a medical device, it is clear that at least some of the medical smartphone applications and games that can be used for health-related purposes or to diagnose or monitor the progress of a disease should be included on the ARTG prior to being supplied in Australia. Failure to do so could result in considerable penalties for not complying with the Therapeutics Goods Act 1989, the penalties of which include imprisonment and fines into the hundreds of thousands of dollars. A practising physiotherapist has certain responsibilities regarding this act with respect to developing, recommending or promoting smartphone applications or console games for therapeutic use. To illustrate this, a number of scenarios and the related responsibilities of the physiotherapist are presented in Tables 1 and 2 .
Editorial Table 1 . Responsibilities of a physiotherapist regarding the use of smartphone applications and gaming consoles for therapeutic purposes.
Scenario Responsibility
A physiotherapist finds an application or game that is not medical in nature or does not meet the criteria of a medical device but they can invent a way to use the application for the benefit of their patient.
This does not constitute a medical device and may be recommended for use by patients. The application should not be relied upon to provide diagnostic information to the physiotherapist.
A physiotherapist constructs a way to use an application or game that is not medical in nature to provide diagnostic information or measurements specific to a patient's condition.
The application should not be used for this purpose as the quality and accuracy of the information has not been verified nor regulated.
A physiotherapist encounters an application that they believe meets the criteria of a medical device but it is not included on the ARTG and they have concerns regarding the safety of the device or application.
The physiotherapist should report the concerns to the TGA through their website (http://www.tga.gov.au/problem/ devices.htm) and should not recommend the use of the device to the patient.
The physiotherapist is actively involved in the development of an application or device for medical purposes and it meets the definition of a medical device. The therapist is using the device for research purposes only.
Human ethical clearance is required to conduct this research and, if clinical trials are being conducted, the TGA must be notified.
The physiotherapist is actively involved in the development of an application or device for medical purposes and it meets the definition of a medical device. The physiotherapist intends to commercialise the product.
The device or application will require registration with the TGA and inclusion on the ARTG prior to sale.
The physiotherapist would like to use an application or game that is included on the ARTG for therapeutic purposes.
The physiotherapist is free to use and recommend the use of the application to clients within the intended use of the device.
The physiotherapist would like to use an existing product listed on the ARTG for research purposes.
The physiotherapist must seek human ethical clearance for the research project. ARTG = Australian Register of Therapeutic Goods, TGA = Therapeutic Goods Administration Table 2 . Considerations for the physiotherapist in hypothetical cases of the use of smartphone applications and gaming consoles in clinical practice.
Hypothetical case Considerations
A physiotherapist uses an inclinometer application on a smartphone to measure the degree of spinal flexion of a patient with lower back pain.
In this case, the software has not been developed or marketed specifically for medical purposes. The output of the software does not produce a diagnosis but rather an angular displacement measurement that requires interpretation by the physiotherapist. No TGA approval for the software or device is required. However, the physiotherapist should exert caution and ensure that the angular measurements produced by the application are comparable to measurements produced by a gold standard clinical measurement tool.
A physiotherapist prescribes the use of a gaming console to assist with the balance training of a stroke patient.
The gaming console is not marketed specifically as a medical device and the retraining software does not provide any diagnosis or measurement of the balance defect. If the application on the gaming console is a general fitness application that has not been developed specifically to retrain balance after stroke, then the application does not meet the therapeutic criteria for a medical device. If, however, the physiotherapist was part of a research team who had developed a game that specifically addresses the rehabilitation needs of stroke patients, or provides a measurement of the balance defect for diagnosis, then it would be required that the game be included on the ARTG.
A researcher is developing a smartphone application that will monitor the activity levels of people with Parkinson's Disease. The application uses the device's accelerometer and uses this information to recommend specific exercises to help minimise the progression of the disease.
The application obviously meets the definition of a medical device from both the measurement and therapeutic perspectives. However, it is not yet commercially available and therefore does not require ARTG registration. If clinical trials are to be conducted, the TGA should be notified and relevant human ethical clearance should be sought. Prior to the application being commercially available, the developer will need to apply to the TGA for the application to be included on the ARTG. Once the application is included on the ARTG, all future research should be conducted with the relevant human ethical clearance. ARTG = Australian Register of Therapeutic Goods, TGA = Therapeutic Goods Administration
The use of contemporary technologies for therapeutic purposes presents as a new and exciting venture for physiotherapists and their clients. The convenience and motivational aspects of these applications make them an attractive option for attaining optimal rehabilitation outcomes. However, such technologies must be used appropriately and they must be regulated in an appropriate way to ensure their use is safe, effective, and of high quality.
